
This includes onset, beat, pattern,
and section detection modules.

The company provides a num-
ber of examples of parsing the
XML file via Python, Flash, the
Processing visual language, Ob-
jective C, and a Matlab parser.

Contact: Echo Nest, Davis
Square, Somerville, MA, USA; elec-
tronic mail contact@echonest.com;
Web the.echonest.com/.

MIRtoolbox Set of Matlab
Functions for Music Feature
Extraction

The MIRtoolbox is a collection of
Matlab functions for extracting audio
features such as tonality, rhythm, and
pitch from audio files. The toolbox
employs a modular framework and
consists of more than 40 functions
in all. Because many feature extrac-
tion processes share the same initial
computations, a range of building
block functions are included to avoid
running the same calculations mul-
tiple times. Along with these basic
functions, a number of higher-level
music feature extraction tools are
also included. An object-oriented
approach was used in designing the
functions, and overloaded methods
are used. The toolbox was designed
with the intention of allowing com-
plex analysis to be carried out using
simple, easy-to-follow syntax. Batch
analysis of files can be easily car-
ried out by simply replacing the
filename in a function with the
name of the relevant file directory.

The musical features that can be
extracted using the MIRtoolbox can
be broken up into five categories:
dynamics, rhythm, timbre, pitch,
and tonality. Among the pitch and
tonality features that can be extracted
are RMS energy, chromagrams, key
self-organizing map, and estimation
of pitch using spectrum, autocorre-

lation, cepstrum, or a combination
of all three methods. The spectrum
can be converted in a Mel-scale to
calculate the Mel-frequency cepstral
coefficients (MFCC) and the temporal
derivative of the spectrum can provide
the spectral flux. Timbre features can
also be extracted from the spectrum.
These include brightness, roughness,
spectral centroid, roll-off, skewness,
and kurtosis. The attack, sustain,
and release of envelopes can be
calculated as well. Among the rhyth-
mic features that can be extracted
are tempo and onset calculations.

The basic building block func-
tions calculate various component
elements of these features. They in-
clude filterbank, envelope, cepstrum,
and spectrum functions, a note onset
detector, a zero-crossing calculator, a
spectral irregularity calculator, pitch,
key, and modality estimators, a har-
monic change detection function, and
a tonal centroid calculator. Functions
for statistical analysis, segmentation,
and clustering are also provided, and
a range of meta-functions allows
the user to implement algorithms
using a simple function template.

Functions from three other tool-
boxes are used in the MIRtoolbox
and are included in the distribution.
These are: Auditory toolbox by Mal-
colm Slaney, which implements sev-
eral auditory models; Netlab toolbox
by Ian Nabney, which includes neural
network algorithms; and the SOM
toolbox, a set of Matlab functions for
implementing self-organizing maps
(SOMs) from a research group at the
Helsinki Institute of Technology.
Other Matlab toolboxes can directly
use the data output from the MIR-
toolbox for further feature analysis.

A 138-page user guide is avail-
able for the MIRtoolbox. Matlab
version 7 is required to run the
toolbox. The software was devel-
oped by Olivier Lartillot, Petri
Toiviainen, and Tuomas Eerola at

the Department of Music of the
University of Jyväskylä in Finland.

The MIRtoolbox is available as a
free download. Contact: Olivier Lar-
tillot, Department of Music, Univer-
sity of Jyväskylä, Finland; electronic
mail lartillo@campus-jyu.fi; Web
www.jyu.fi/hum/laitokset/musiikki/
en/research/coe/materials/
mirtoolbox/.

X-Tempo pok Wireless
Foot-Operated Remote Control
for Digital Audio Workstations

X-Tempo’s pok is a wireless foot-
operated remote control that enables
the user to control their digital
audio workstation (DAW) from an-
other room or across large spaces
(see Figure 13). It is compatible
with most Macintosh and PC DAW
software. There are eight buttons
arranged in two rows on the con-
trol. Seven of these buttons have
single-, double-, and function-press
actions. The remaining button can
be used as the function switch, giv-
ing 23 button actions in total. The
functions assigned to the buttons
can be edited using a provided soft-
ware Editor. A pok Switcher is also
included for use with Macintosh
computers only. The Switcher al-
lows the user to switch between
banks of buttons and switch between
up to four software applications.

LED indicators for button-press,
battery warning, and signal strength
are included. Three AA batteries
power the remote control. The wire-
less receiver is built into a small USB
module and the range is 30 ft. The
unit weighs 2.6 lbs and measures 12.2
! 7.1 ! 2.7 in. It is compatible with
Windows 2000, XP, and Vista, as well
as Macintosh OS X 10.4 or higher.

The X-Tempo pok is listed for US$
599. Contact: X-Tempo Zone, P.O.
Box 351446, Los Angeles, California
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